This study aims to examine the effect of conductive and insulating surfaces on the detachment threshold wind speed of sand sized particles under the influence of electric fields.
Detachment Theory:
A simple model of wind driven grain detachment is constructed from the application of force balancing (Merrison et al. 2006) , modified with the application of electric field induced component. All forces are expressed as stresses.
The stress applied to a surface particle by wind can be expressed with two components, a vertical lift stress (τ L ) and a horizontal torque (τ T ). Particle detachment is prevented by two stresses, the first being gravity (τ G ) and the second being surface adhesion (τ A ). The application of a vertical electric field results in a vertical stress on the particle (τ E ) which can either hinder or aid detachment. For this experiment only the vertical component of adhesion (τ A⊥ ) is of interest and the horizontal torque is not considered as horizontal movement, i.e. rolling, has been inhibited.
The condition for detachment is that the combination of the wind shear (lift) and electric field induced stress is balanced by the adhesion and gravitational stress terms:
Experiment and Analysis:
Small circular deposits of granular materials were deposited upon a surface within a parallel plate electrode system such that an electric field could be applied. The electrode system was placed inside an environmental wind tunnel and the circular deposits were imaged using a camera while the wind speed within the wind tunnel was increased until the deposits were seen to be removed.
Both conducting (copper) and insulating (polycarbonate) surfaces were used in conjunction with three types of particles: soda lime glass spheres, irregular quartz particles and copper particles. The glass spheres were chose due to their well characterized geometry and composition, thus being well suited for theoretical treatment with regard to electrical properties and wind detachment (Stoy 1995 , Jones et al. 2002 , Merrison et al. 2007 ). The quartz particles were chosen in order to study morphological effects and the copper particles were chosen to represent conductive material. Analysis of the images determined the relative color index in each color filter (red, green, blue) between a rectangle enclosing one circular deposit and a corresponding background value. The wind speed required for Aeolian detachment, or the threshold detachment wind speed, U 1/2 , was defined as the wind speed corresponding to the frame where the relative color index had fallen halfway between the maximum (full coverage) and minimum (removed) value.
Results and Discussion:
Absolute determination of the stresses involved is inaccurate given their empirical nature and the final representation of the results uses the following determined dependencies for the stresses: τ L ∝ U 2 and
, where U is the wind speed and E is the electric field. 2 shows the detachment threshold wind stress versus the applied electric field stress for glass spheres and quartz particles on both conducting and insulating surfaces. There is clearly a qualitative difference between the two types of surfaces. Conductive surface reduce the wind shear stress needed for detachment, while insulating surfaces increases the necessary wind shear stress. There does seem to be a more complex behavior at low field strengths leading to a suppression of the effect.
This study has demonstrated a qualitative difference in the behavior of a conductive and an insulating surface with regards to electric field assisted Aeolian transport. Models of electric fields in Martian dust devils suggest that they can reach up to a few kV/m (Barth et al. 2012) indicating that this effect can be of relevance to Martian sand (and dust) movement.
